In this issue, Wirfalt et al.
In this issue, Wirfalt et al. (1) provide a useful comparison of three dietary assessment methods among a population of 101 obese women. The essential findings were mean correlations of 0.60 between a modified Willett/Harvard questionnaire and the Block/ National Cancer Institute (NCI) questionnaire, 0.34 between the Block/NCI questionnaire and 3-day recalls, and 0.36 between the Willett/Harvard questionnaire and 3-day recalls. The Block questionnaire tended to underestimate energy sources (which was not surprising because of its length), and the Willett questionnaire tended to overestimate nutrients from fruits and vegetables (which was not surprising because these items had been substantially expanded in the modification). In general, these findings support the reproducibility and robustness of food frequency methods, as the two food frequency methods varied substantially in format and were administered at different times and under different circumstances.
Beyond this basic conclusion, though, the authors may be overinterpreting the findings of statistically significant differences between the two methods (compared with dietary recalls, higher correlations for nutrient-density and energy-adjusted intakes of fat and carbohydrate with the Block/NCI questionnaire, and higher correlations for energy-adjusted and unadjusted intakes of vitamin A and calcium and energy-adjusted intakes of alcohol and polyunsaturated fat with the Willett/Harvard questionnaire). Specifically, the study was not designed to compare questionnaire methods; such a study would have randomized the order of questionnaires and held the conditions of administration constant. In addition, the 3 days of surprise telephone 24-hour recalls that served as the comparison method provided a weak gold standard, although this was probably ideal for assessing compliance in the intervention study that served as the setting for this methodological analysis. Most important, the observed differences in correlations for the two dietary questionnaires may largely represent random statistical variation; as the authors noted, none of differences were statistically significant when adjusted for multiple comparisons. Findings from our validation studies that used 14 days of weighed diet records as the comparison method and larger sample sizes add to the likelihood that some of the differences in the Wirfalt analysis may well have been due to statistical noise. Although the correlation with energy-adjusted total fat intake was much lower than that for vitamin A in the report by Wirfalt et al., these correlations for energyadjusted intakes were 0.61 for total fat and 0.48 for vitamin A in a cohort of men (2) (increasing to 0.67 for total fat and 0.61 for vitamin A after deattenuation for within-person variation in the diet records) and 0.51 for total fat and 0.56 for vitamin A among women in the Nurses' Health Study (increasing to 0.57 and 0.79 after deattenuation) (Sampson et al., unpublished data).
The study by Caan et al. (3) adds to the likelihood that random variation accounts for many of the differences in correlation coefficients reported by Wirfalt et al. In this analysis, the conditions of questionnaire administration were similar, even if not randomized, thus avoiding this as a potential source of differences. Notably, the two questionnaires performed quite similarly when each was compared with a more detailed dietary assessment, and the distinctions between vitamin A and fat made by Wirfalt et al. were not seen.
Even if the differences in correlations were real, the conclusions drawn about the reasons for these differences are speculative and ignore directly relevant literature. Specifically, the authors suggest that lower observed correlations for fat intake with the Willett/ Harvard questionnaire are due to the use of categorical, rather than open-ended, response formats to describe the frequencies that foods are eaten and the nonuse of additional questions about serving sizes to characterize foods.
In theory, an open-ended frequency response format might provide some enhanced precision in reporting 1158 Willett because the frequency of use is truly a continuous rather than a categorical variable. It is unlikely, however, that the overall increment in precision is important because the estimation of how frequently a food is eaten is inherently an approximation. In a detailed examination of questionnaire comprehension, Subar et al. (4) Whether to collect additional data on portion sizes has been a controversial topic, but some relevant data are now available that are discussed elsewhere in detail (6) . Options include ignoring portion sizes altogether (simple frequency questionnaire), asking how often foods are used in terms of a specified unit (semiquantitative questionnaire), or asking an additional question about usual serving size (which can be described with words, pictures, or models and with multiple-choice or open-ended responses). Although it may be tempting to add portion size questions because there is "nothing to lose," this is not necessarily true. If the added variation due to error exceeds the amount of information gained on true variation in portion sizes, validity can actually be reduced. Sources of error include difficulties in conceptualizing serving sizes (7) and large, within-person variations in serving sizes when the same food is consumed on different occasions (8) . Several studies have examined the effect of including the additional serving size data on correlations with diet records or recalls. In general, there has been little, if any, gain in validity among populations that were not part dietary interventions that actively focused on reducing serving sizes (9) (10) (11) (12) . In one analysis, Block et al. (13) did find some increase, in correlations with the addition of serving size questions, but the population was heterogeneous in both gender and age, and no account was taken of these factors. Thus, it is not clear whether the higher correlation with the questions on serving size was simply the result of variation secondary to age, gender, and total energy intake, which would typically be controlled in epidemiologic applications. In a similar analysis using the same questionnaire, others have not found that the questions on serving size increased correlations with an independent measure of dietary intake (14) . Although there might be some circumstances in which additional questions on serving sizes add to validity, for example, in a culture in which within-person variations in serving sizes were low, the collective evidence does not suggest that the presence or absence of questions on serving sizes can account for appreciable differences in validity within most groups of similar age and gender.
The most important contribution of these reports is to document the reproducibility of standardized dietary assessment methods across substantially different formats. The validity of the food frequency methodology has now been established by dozens of studies using comparisons with detailed open-ended dietary assessments and biochemical indicators of intake (6) . In prospective studies, the Willett/Harvard questionnaire has also documented predicted and/or reproducible associations between consumption of red meat and risks of colon adenomas and cancer (15, 16) ; low intake of cereal fiber and risks of coronary heart disease (CHD) (17) , adult-onset diabetes (18, 19) and diverticular disease of the colon (20) ; low intake of dietary fiber (mainly from fruit) and risk of hypertension (21, 22) ; glycemic load and adult-onset diabetes (18, 19) ; saturated fat (vs. unsaturated fat) and risk of CHD (23); trans fat and risk of CHD (23) (24) (25) ; dietary carotenoids and risks of stroke (26) and cataracts (27) ; dietary calcium and risk of kidney stones (inverse relation) (28, 29) ; potassium and risk of kidney stones (inverse relation) (28) ; and low intake of folic acid and risks of CHD (30) , colon adenomas (31, 32) , and colon cancer (31, 32) . Nevertheless, Wirfalt et al. (1) correctly identify the continued need to refine dietary assessment methods and to adapt them to changes in the food supply and eating behavior. Because of this, based on findings of cognitive research over the last decade (6) and the experiences of many users of our questionnaire, the format and content of our questionnaire have been substantially modified and enhanced. (Information available from Laura Sampson, Internet address: nhlas@gauss.bwh.harvard.edu). However, even a perfect questionnaire about diet in the last year or months would imperfectly represent longer-term diet because of overall secular changes and within-person variability from year to year. Thus, an optimal characterization of diet in relation to risk of chronic disease
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is likely to require repeated dietary assessments over an extended period (33) . Fortunately, the efficiency of dietary . assessment by self-administered, optically scannable food frequency questionnaires makes this feasible in large studies. More than 30 large prospective studies using food frequency questionnaires have now been established in various parts of the world (6), which, over the coming decade, will greatly increase our understanding of diet and health.
